INTRODUCTION {#sec1-1}
============

Currently, cardiovascular diseases \[coronary artery disease (CAD)\] are the most common cause of mortality in the world. Myocardial infarction (MI) is the most common subtype of CAD. In addition, the prevalence of MI is increasing in the developing countries.\[[@ref1]\] More importantly, the disease affects young men and women.\[[@ref2]\] Most studies show that 4--10% of patients with acute myocardial infarction (AMI) are below 45 years of age.\[[@ref3]\]

In recent years, metabolic syndrome (MetS) is introduced as one of the major risk factors for CAD. This syndrome consists of several components including abdominal obesity, hypertension, diabetes mellitus (DM), and dyslipidemia.\[[@ref4]\] Each of these components alone raises the risk of CAD, and if several factors are present simultaneously in a person, the risk of cardiac events is significantly increased.

In persons with MetS, the risk of death from CAD is about twofold higher than normal, and their risk of MI and stroke is 3 times than the normal population.\[[@ref5]\]

There are several definitions for MetS, but the most commonly used is that of "National Cholesterol Education Program Adult Treatment Panel (NCEP ATP) III."\[[@ref6]\] In a recent article published about the prevalence of MetS in Asia, the rising prevalence of MetS has been emphasized to be due to modernization and urbanization.\[[@ref7]\]

Several studies have been conducted concerning the prevalence of MetS and MI.\[[@ref8]--[@ref10]\] The effect of ethnicity on the relationship between premature CAD and MetS has been described,\[[@ref11]\] and Asian ethnicity was suggested to be more predisposed to MetS than other ethnicities.\[[@ref12]\]

We therefore sought to understand the relationship between MetS and premature CAD among Iranian population in Birjand, the east of Iran.

METHODS {#sec1-2}
=======

This case--control study was carried out during 2005--2007 in Birjand County, the east of Iran. Cases were 94 young patients aged ≤50 years who were admitted to the coronary care units of Vali-Asr Hospital, with first AMI. AMI was detected based on the presence of at least two of the following criteria:

a)typical chest pain lasting for at least 30 minutes;b)at least 1 mm ST elevation in two or more contiguous leads, with subsequent evolution of the changes on electrocardiography (ECG); andc)diagnostic cardiac enzyme changes: doubling of creatine kinase with at least 10% MB fraction.

A neighborhood control was selected for each case. A person in the control group was the first person in the case neighborhood who was matched for age and sex and had not known CAD. Demographic data such as age, sex, known history of DM, hypertension, and dyslipidemia were recorded. A standardized questionnaire was used for data collection.

Blood pressure was measured twice in the supine position from right hand, using a mercury sphygmomanometer. Waist circumference (WC) was measured at the widest diameter between the xiphoid process of the sternum and the iliac crest. Two trained nurses carried out all the measurements using standardized protocols. Serum lipids and blood sugar were measured by taking a sample of 5 mL blood from the right brachial vein after 12 h overnight fasting. The blood samples were sent to central lab of Vali-Asr Hospital.

We calculated the sample size of case and control with "Estimation *of Sample Size and Power for Comparing Two Proportions* formula" by using the article number 13 (P~1~ =0.7, P~2~ =0.5, α=0.05, power=80%).

Definition of MetS was based on ATP III criteria (the presence of any three of the following five abnormalities):\[[@ref14]\]

Abdominal obesity: WC in men \>102 cm and WC in women \>88 cmSerum triglycerides (TG) ≥150 mg/dL or drug treatment for elevated TGSerum high-density lipoprotein cholesterol (HDL-C) \<40 mg/dL in men and \<50 mg/dL in women or drug treatment for low HDL-CBlood pressure ≥130/85 mmHg or drug treatment for elevated blood pressure (high BP)Fasting blood sugar (FBS) ≥100 mg/dL or drug treatment for elevated blood glucose (high FBS)

The ethics review committee of Birjand University of Medical Sciences approved this study. All cases and controls signed the informed consent. We used χ^2^ and *t*-test, logistic regression for data analysis using SPSS software version 11.5 at *P*≤0.05. Full description of our methods is given in another article.\[[@ref15]\]

RESULTS {#sec1-3}
=======

Demographic data are shown in [Table 1](#T1){ref-type="table"}. Mean age was 45.25±5.09 and 44.8±5.22 years for cases and controls, respectively (*P*=0.52). Seventy-five subjects (80.9%) in each group were males \[[Table 1](#T1){ref-type="table"}\].

###### 

Demographic characteristics of our subjects

![](IJPVM-4-110-g001)

The prevalence of smoking, dyslipidemia, hypertension, DM, obesity \[body mass index (BMI) ≥ 30\], and family history of CVD was significantly higher in the cases than in the controls \[[Table 2](#T2){ref-type="table"}\].

###### 

Comparison of prevalence of cardiac risk factors between cases and controls

![](IJPVM-4-110-g002)

[Table 3](#T3){ref-type="table"} shows the effects of various components of MetS on premature MI in our study. Prevalence of MetS in cases was significantly higher than in the control group. The effects of TG ≥150 mg/dL, low HDL, hypertension, and FBS ≥100 mg/dL were significantly higher in cases as well, but no significant difference was found in the effect of WC between the two groups in our study \[[Table 3](#T3){ref-type="table"}\].

###### 

The effect of various components of metabolic syndrome on premature myocardial infarction

![](IJPVM-4-110-g003)

DISCUSSION {#sec1-4}
==========

The present study assessed the relationship between MetS and premature AMI. We found strong positive association between high TG, hypertension, high FBS, low HDL and premature MI.

Manifestations of AMI in a young adult can be disturbing for the patient and his family. In addition, long-term prognosis of these patients is poor.\[[@ref16]\]

MetS with five main risk factors of CAD (insulin resistance, hypertension, abdominal obesity, high TG, and low HDL) undoubtedly causes accelerated atherosclerosis and CAD. In recent decades, the prevalence of MetS in the world (Europe, Asia, and the industrialized countries) is increasing.\[[@ref5]\]

Our findings show a strong relationship between the MetS and premature MI.

Different studies have reported different prevalence rates of the MetS in patients with AMI, for example, 46% in Zeller *et al*.\'s study,\[[@ref8]\] 41% in Gorter *et al*.\'s study,\[[@ref17]\] and 20.8% in Boulon *et al*.\'s report.\[[@ref18]\] Chung *et al*. reported that 47% of patients aged 18--45 years, with AMI, had MetS.\[[@ref9]\]

Žaliūnas *et al*. assessed all five components of MetS in their study. The study was conducted on 2756 patients with acute ischemic syndromes (MI and unstable angina pectoris). MetS was found in 59.5% patients.\[[@ref19]\] Prevalence of MetS in this study was higher than that in our study, which is probably due to differences in subjects' age in the two studies (mean age in our study 45.25±5.09, mean age in Žaliūnas *et al*.\'s study 60.2±11.3 in males and 68.1±9.5 in females).

Other studies have shown that the prevalence of MetS increases with age.\[[@ref20]\]

We found a strong positive association between low HDL and premature CVD. It is similar to that reported by Bajaj *et al*.\[[@ref21]\]

Several mechanisms have been proposed for the protective effects of HDL against CAD.

HDL has anti-atherogenic effect due to antioxidative, antithrombotic, and anti-inflammatory effects, although the most important effect of HDL is the reverse cholesterol transport from atherosclerotic plaques to the liver before its excretion out of the body.

Our study showed an association between TG ≥150 mg/dL and premature CAD (OR=2.47).

In Zarich *et al*.\'s study, the most common components of MetS were elevated TG and elevated BP, but the least common was high FBS.\[[@ref10]\]

High levels of TG in the blood increase the risk of CAD. Also, high TG is often a sign of other conditions that increase the risk of heart disease as well, including obesity and MetS. Sometimes, hypertriglyceridemia is a sign of poorly controlled diabetes, hypothyroidism, liver or kidney disease. Also, the risk can be partly accounted for by a strong inverse relationship between TG level and HDL-C level.

Our study, however, suggests a positive association between hypertension (HTN) and CAD (OR=2.31).

The most common components of MetS in Žaliūnas *et al*.\'s study in both men and women were high BP and abdominal obesity.\[[@ref19]\] Anderson *et al*. found that the most common components in patients with Ischemic Heart Disease (IHD) were high BP, abdominal obesity, and low HDL-C, while elevated TG and DM were less common.\[[@ref22]\]

In our study, abdominal obesity was not associated with increased risk of CVD.

This is inconsistent with many studies. The reason for this difference could be the small sample size in our study.

We have used the NCEP criteria (WC \>102 cm in males, \>88 cm in females). It is probably by using these criteria that the diagnosis of abdominal obesity is underestimated. Onat *et al*. compared cardiometabolic risk among Turkish and Iranian adults in their study.\[[@ref23]\] They believe that the lower prevalence of MetS in Iranian men is due to usage of a strict criterion for abdominal obesity. They used ≥95 cm cutoff for male abdominal obesity because one-third of Turkish men with high cardiometabolic risk did not fall within the cutoff of 102 cm.\[[@ref23]\]

Talaie *et al*. undertook a study to determine the optimal cut-off points of WC for predicting MetS in an Iranian population (6504 participants from three areas in central Iran were followed over 7 years). They concluded that the international recommendation WC cut-off values for the Middle East are not appropriate to Iran. The best cut-off values that fitted in the Cox regression model were 90/97 cm.\[[@ref24]\]

Limitations of the study {#sec2-1}
------------------------

Small sample size and inability to remove the effects of some risk factors like positive family history of CAD and cigarette smoking were the limitations of our study.

CONCLUSION {#sec1-5}
==========

According to our knowledge, this is the first population-based case--control study about MetS prevalence in patients with premature MI in East Iran. Our study showed the high prevalence of MetS among patients with premature AMI. The young population of Iran is required to pay more attention to this issue. In order to to increase public awareness, prevention and treatment of MetS, It can be known as a health problem in Iran.
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